[Abstract] Mitochondrial function is altered in various pathologies, highlighting the crucial role mitochondria plays in maintaining cellular homeostasis. Mitochondrial structure undergoes constant fission and fusion in response to changing cellular environment. Due to this, analyzing mitochondrial structure could provide insight into the physiological state of the cell. In this protocol, we describe a method to analyze mitochondrial structure in body wall muscles in the nematode Caenorhabditis elegans, using both transgenic and dye-based approaches.
with it; the mitochondria as labeled by the transgenic mitochondrially targeted GFP and the mitochondria as labeled by the mitochondrially targeted dyes.
3. Move clockwise and go to the next worm on the slide, repeating imaging protocol.
4. Imaging parameters such as the settings of the microscope and camera (magnification and exposure time (240 msec) should be kept the same during the imaging process).
5. Save these images and use them for data analysis under blinded conditions.
Data analysis
1. Assayer/analyst should be blinded as explained in Part I Procedure D.
2. Open the images of animals stained with Mitotracker TM CMXRos in MetaMorph and TMRE in ImageJ.
3. For the Mitotracker TM labeled animals, use a binary system and denote each image of the mitochondria as stained or unstained with the dye (see Figure 3 for representative images). 4. For the TMRE labeling, using the freehand tool in ImageJ, demarcate the boundaries of the mitochondria using the transgenic mitochondrial GFP image and measure the fluorescence intensity of the GFP signal. Now use the same region of interest in the TMRE labeled image and determine the fluorescence intensity of the TMRE dye labeling. Make sure to subtract the respective background fluorescence from both images. Now determine TMRE to GFP fluorescence intensity for each animal and normalize this to the average fluorescence intensity ratio of wild type animals (see Figure 4 for representative images).
5. Analyze the distribution of Mitotracker TM stained vs. unstained animals using a Chi-square test and the TMRE to GFP fluorescence intensity ratios of each strain using one-way ANOVA with 
